Introduction {#s1}
============

Chronic liver diseases require long-term management. Patient understanding of these diseases may contribute to controlling the course and the symptoms of liver diseases. However, chronic liver disease can be extensive and encompasses a wide variety of conditions including chronic hepatitis, cirrhosis, and hepatic cancer. Therefore, patients are required to master a broad range of knowledge to manage these diseases. Often, patients must make difficult decisions about their own treatment. However, it is not easy for physicians to provide sufficient information for patients during routine appointments of out-patients department because the amount of time that can be spent with one patient is quite limited. Nagao et al pointed out that providing the latest and most accurate information is important for the treatment decision-making process in patients with chronic hepatitis \[[@R01]\].

Studies have shown treatment coupled with a patient education program to be more effective than conventional treatment for improving both quality of life (QOL) and disease control in patients with chronic diseases. Roumie et al reported that a patient education program, designed to provide information, effectively improved the control of blood pressure in patients with hypertension \[[@R02]\]. Bourbeau et al examined the effectiveness of a self-management education program for patients with chronic obstructive pulmonary disease \[[@R03]\]. They reported that this treatment coupled with a self-management education program was more effective for improving disease control than conventional treatment. In addition, there are studies showing the effectiveness of an intervention program focusing on information provision for improving the psychological health of patients with diabetes mellitus, chronic heart failure, and other chronic diseases \[[@R04]\]. Thus, the effects of patient education programs on disease control and QOL improvement have been established. However, the mechanisms by which such programs exert their beneficial effects have yet to be elucidated.

In Japan, many hospitals are currently conducting liver disease education classes for the provision of information to patients with chronic liver disease. Although the significance of such education classes has been recognized by patients and health care providers, there are unresolved issues regarding the cost of administration and the method of evaluating their effectiveness \[[@R08]\]. We have been conducting a liver disease education class regularly in our hospital since 2009. We also have been evaluating the effectiveness of this class using a questionnaire with the aim of improving our program. In the present study, we analyzed the results obtained from the questionnaire administered in 2012. Herein, we report the findings on knowledge acquisition by the class participants.

Methods {#s2}
=======

Subjects and methods {#s2a}
--------------------

A questionnaire was administered to participants in our liver disease education classes attended in 2012 (February, July, and November) at our hospital. The cumulative total number of participants was 80 (49 patients, 26 family members, and five others). They consisted of 40 men and 37 women, while gender was unknown in three, with a mean age (standard deviation (SD)) of 67.1 (12.3) years. The participants were asked to respond to self-evaluation questions pertaining to their knowledge of prevention, treatment, and drugs. The association between the knowledge level and the number of class attendances in the past was analyzed.

Ethical approval and informed consent {#s2b}
-------------------------------------

Written informed consent was obtained from the participants for data publication. Our retrospective study was approved by the Institutional Review Board of our hospital (No. 1511109159), and was performed in accordance with the ethical standards as laid down in the 1964 Declaration of Helsinki and its amendments of compatible ethical standard.

Questionnaire on knowledge level {#s2c}
--------------------------------

The liver disease education class in our hospital focuses on the following areas: 1) prevention of hepatic cancer; 2) treatment of hepatic cancer; 3) iron restriction diet for hepatitis C patients; and 4) importance of branched-chain amino acid preparations. The knowledge levels of the participants for each area were self-evaluated semi-quantitatively using a four-point scale. In addition, the questionnaire was administered immediately before and after class attendance in order to evaluate knowledge acquisition. Score 0 means I know nothing whatsoever about this subject, or I did not understand it at all. Score 1 means I have little knowledge of this subject, or I did not understand it well. Score 2 means I know this subject rather well, or I mostly understood it. Score 3 means I know this subject very well, or I understood it thoroughly.

We divided the participants into three groups according to the number of class attendances in the past in order to examine the association between their knowledge levels and the number of class attendances. 1) Zero times: This is my first time attending the class. 2) One to two times: This is my second or third time attending the class. 3) Three times or more: This is my fourth or greater time attending the class.

Given that the first group (no classes attended in the past) was free from any possible effects of the education class, we assumed that the knowledge levels of this group reflected the level of knowledge acquired through conventional treatment without a patient education program. Using this group as a control, we evaluated the effects (both immediate and long-term effects) of the education class program.

This questionnaire was completely anonymous.

Statistical analysis {#s2d}
--------------------

Multiple comparisons of knowledge levels according to the number of education class attendances in the past were performed using a Kruskal-Wallis test with a significance level of P \< 0.05. When a significant difference was observed, the Mann-Whitney test was additionally applied. Comparisons of knowledge levels between patients and their families were performed using the Mann-Whitney test. Comparisons of knowledge levels between immediately before and after class attendance were performed using the Wilcoxon test.

Results {#s3}
=======

Comparison of knowledge levels between patients and their family members {#s3a}
------------------------------------------------------------------------

A comparison of knowledge levels between the patients and their family members according to the number of liver disease education class attendances in the past revealed no significant difference, although the patients tended to have higher levels of knowledge in each area than their families. Therefore, subsequent analyses were performed by combining the patients and their family members into one group ([Table 1](#T1){ref-type="table"}).

###### Knowledge Degree of Patients and Family and the Times of Experience to Attend Classrooms

  Tips of information/times of experience of classroom   Patients      Family        P value
  ------------------------------------------------------ ------------- ------------- ---------
  Prophylaxis of HC                                                                  
    0                                                    1.00 ± 0.82   0.67 ± 0.49   0.3034
    1 - 2                                                1.36 ± 0.78   1.30 ± 0.48   0.7027
    ≥ 3                                                  2.30 ± 0.48   1.67 ± 0.57   0.0958
  Treatment of HC                                                                    
    0                                                    1.33 ± 1.16   0.75 ± 0.71   0.3305
    1 - 2                                                1.27 ± 0.96   0.83 ± 0.41   0.2824
    ≥ 3                                                  2.00 ± 0.63   2.00          \> 0.99
  Iron restriction                                                                   
    0                                                    1.00 ± 0.89   0 ± 0         0.0258
    1 - 2                                                1.17 ± 0.39   1.00 ± 0      0.4631
    ≥ 3                                                  2.75 ± 0.50   1.50 ± 0.71   0.0801
  Effects of BCAA                                                                    
    0                                                    0.60 ± 0.70   0.17 ± 0.58   0.0521
    1 - 2                                                0.85 ± 0.66   0.56 ± 0.73   0.2278
    ≥ 3                                                  2.30 ± 0.68   1.33 ± 0.58   0.0564

Comparisons were performed using Mann-Whitney test. Data were shown as mean ± SD. HC: hepatic cancer; BCAA: branched-chain amino acid.

Relationships between the knowledge level for all items immediately before attending the class and the number of liver disease education class attendances in the past {#s3b}
----------------------------------------------------------------------------------------------------------------------------------------------------------------------

The relationship between the knowledge level for each item before attending the class and the number of past class attendances is shown in [Figure 1](#F1){ref-type="fig"}. The results indicate that the knowledge level for each item improved significantly as the number of class attendances increased. The participants who achieved a mean score of 2.0 (the "mostly understood" knowledge level) or more on every item had all attended the class at least three times in the past.

![Relationship between knowledge degree just before the lecture and times of attendance to classroom for liver diseases. Because comparison (Kurskal-Wallis) of multi-groups revealed significant difference in (a) (P \< 0.0001), (b) (P = 0.0388), (c) (P = 0.0021), and (d) (P \< 0.0001), Mann-Whitney test was conducted. P values by Mann-Whitney test are indicated. (a) Prophylaxis of hepatic cancer. (b) Treatment of hepatic cancer. (c) Significance of iron restrictions in the C type liver disease. (d) Significance of BCAA.](jocmr-09-207-g001){#F1}

Changes in the knowledge level for items after attending the class {#s3c}
------------------------------------------------------------------

The changes in the knowledge level for each of the items according to the number of education class attendances in the past are shown in [Table 2](#T2){ref-type="table"}. Those who had attended the education class zero to two times in the past showed a significant improvement in their knowledge level. On the other hand, those who had attended the education class three times or more showed only a tendency for improvement, which did not reach statistical significance.

###### Changes of Knowledge Degree of Participants by Attending Classrooms

  Tips of information/times of experience of classroom   Patients      Family        P value
  ------------------------------------------------------ ------------- ------------- -----------
  Prophylaxis of HC                                                                  
    0                                                    0.76 ± 0.63   2.05 ± 0.38   \< 0.0001
    1 - 2                                                1.34 ± 0.71   2.09 ± 0.45   \< 0.0001
    ≥ 3                                                  2.07 ± 0.62   2.54 ± 0.52   0.0956
  Treatment of HC                                                                    
    0                                                    0.91 ± 0.83   2.00 ± 0.0    0.0339
    1 - 2                                                1.14 ± 0.85   1.91 ± 0.54   0.0114
    ≥ 3                                                  ND            ND            ND
  Iron restriction                                                                   
    0                                                    0.54 ± 0.78   2.31 ± 0.63   0.0012
    1 - 2                                                1.13 ± 0.35   2.54 ± 0.52   0.0017
    ≥ 3                                                  2.14 ± 0.90   3.00 ± 0.0    0.0633
  Effects of BCAA                                                                    
    0                                                    0.32 ± 0.63   1.86 ± 0.56   \< 0.0001
    1 - 2                                                0.78 ± 0.68   1.85 ± 0.71   \< 0.0001
    ≥ 3                                                  2.00 ± 0.78   2.46 ± 0.69   0.0588

Comparisons were performed using Wilcoxon test. Data were shown as mean ± SD. HC: hepatic cancer; BCAA: branched-chain amino acid; ND: not determined because small number of subjects.

Discussion {#s4}
==========

There was no significant difference in knowledge levels between the patients and their family members, although the knowledge level of the patients tended to be higher than that of their families. It should be noted that the family members in the present study were those who attended the education classes with the patients, implying that they were highly motivated to learn about liver diseases. Therefore, we conducted subsequent analyses by combining the patients and their family members into one group.

This study yielded two important findings. First, the knowledge level of the patients and their family members who had not participated in the education class in the past was not satisfactory. In particular, the mean score for the knowledge level pertaining to the prevention of liver cancer was 1 (little knowledge of this subject, did not understand it well), despite such knowledge being important for all participants. Since all patients and family members were supposed to have been provided basic health information by physicians, the findings of this study suggest limitations in the provision of such information in routine clinical practice. One possible explanation would be that patients had difficulty remembering the information provided by their physicians during their regular consultations. Another possible explanation would be that the information provided by physicians might be insufficient. In our view, these two explanations are not mutually exclusive. It is conceivable that the information provision in routine clinical practice tends to focus on the current, perhaps ongoing, treatment regimen, as well as alternative treatment plans that might be implemented in the near future, rather than the issues pertaining to long-term care. This may partly be attributable to the limited time allotted for consultation in routine clinical practice. Under such circumstances, patients and their family members may have difficulty remembering or ascertaining the importance of the information provided to them. There is also a possibility that patients lack sufficient motivation to commit to memory and/or act on what they have learned. It is unlikely that physicians had not provided information about the prevention of liver cancer since this is one of the major objectives in the management of chronic liver diseases. Given that patients with chronic liver disease often have few subjective symptoms, the exception being those in advanced disease states, some may lack motivation due to not fully perceiving the long-term threats to their health and QOL. Further investigations are needed to clarify these issues.

Second, the knowledge levels of the patients and their family members improved with class attendance and the degree of these improvements differed according to the number of class attendances. This suggested systematic information provision to be effective for improving knowledge levels and that attending a certain number of classes would be required to achieve a satisfactory outcome. In the present study, all of those who achieved a score of at least 2.0 (the "mostly understood" knowledge level) had participated in the education class program at least three times in the past, suggesting repeated information provision to be important for knowledge acquisition.

It should be noted that, while the knowledge level immediately before class attendance increased with the number of education class attendances, the knowledge levels immediately after the class were high even for those with fewer class attendances in the past ([Table 2](#T2){ref-type="table"}). This was probably related to the effect of the class being most evident immediately after attendance, although there was a possibility that the knowledge obtained by those who had attended the education class in the past was more robust compared with that of those who had not. This notion was supported by the finding that the patients who had attended the education class at least three times in the past showed a mean score immediately before the class of about 2.0, indicating that their knowledge level had been mostly retained since the prior class participation. On the other hand, the patients who had attended the education class only once or twice in the past showed a mean knowledge level before the class of about 1.0, indicating that their knowledge level at the time of the prior participation (about 2.0) had not been retained. Based on these results, we consider repeated information provision (at least three times) to be important for maintaining an adequate knowledge level.

Health literacy is a concept that has received attention in recent years. Health literacy encompasses peoples' knowledge, motivation, and competencies to obtain, understand, evaluate, and apply health information in order to make judgments and decisions concerning healthcare, disease prevention, and health promotion, with the goals of maintaining or improving QOL over the course of their lives \[[@R09]\]. Modern society is characterized by remarkable diversification and people are constantly inundated with information. It is difficult to keep track of all the information currently available. There is also major diversification of individual values, prompting people to seek more individualized information. Therefore, individuals need to have the ability to search for and obtain information that is beneficial to them. Sophie Bostock and her colleagues reported that one-third of older adults in England did not have sufficient health literacy; that is, they had difficulty in reading and understanding basic health-related written information and that poorer understanding was associated with mortality \[[@R10]\]. Thus, improving health literacy can reasonably be expected to contribute to the control of liver disease.

The major limitation of this study involves the method used for assessing knowledge levels. The self-evaluation method was employed and there was no objective measurement. However, we believe the self-evaluation method used in this study to be valid because the results correlated closely with the number of education class attendances. Further studies investigating the relationships between knowledge levels and aspects of treatment efficiency, including compliance with oral drugs, are needed.

Conclusion {#s4a}
----------

The present results confirm our liver disease education class to be effective for improving the knowledge levels of participants. It was also demonstrated that repeatedly attending education classes contributed to maintenance of the knowledge acquired by participants. We can reasonably anticipate that improving the knowledge level of patients would enhance compliance with drug treatments and reduce anxiety in patients with liver disease. Patient education programs merit further study.
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